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QO 

■n Field of the Invention: 

^ The present invention relates to a system and methods for to realize automated DSP 

f processing for media entities in a computing environment. 

I j 5 Background of the Invention: 

'H Classifying information that has subjectively perceived attributes or characteristics is 

Lyi difficult. When the information is one or more musical compositions, classification is 
r: complicated by the widely varying subjective perceptions of the musical compositions by 

different listeners. One listener may perceive a particular musical composition as "hauntingly 
20 beautiful" whereas another may perceive the same composition as "annojdngly twangy." 

In the classical music context, musicologists have developed names for various 
attributes of musical compositions. Terms such as adagio, fortissimo, or allegro broadly 
describe the strength with which instruments in an orchestra should be played to properly 
render a musical composition from sheet music. In the popular music context, there is less 
25 agreement upon proper terminology. Composers indicate how to render their musical 

compositions with annotations such as brightly, softly, etc., but there is no consistent, concise, 
agreed-upon system for such annotations. 

As a result of rapid movement of musical recordings from sheet music to pre-recorded 
analog media to digital storage and retrieval technologies, this problem has become acute. In 
30 particular, as large hbraries of digital musical recordings have become available through 

global computer networks, a need has developed to classify individual musical compositions 
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in a quantitative manner based on highly subjective features, in order to facihtate rapid search 
and retrieval of large collections of compositions. 

Musical compositions and other information are now widely available for samphng 
and purchase over global computer networks through online merchants such as Amazon.com, 
5 Inc., bamesandnoble.com, cdnow.com, etc. A prospective consumer can use a computer 
system equipped with a standard Web browser to contact an online merchant, browse an 
online catalog of pre-recorded music, select a song or collection of songs ("album"), and 
purchase the song or album for shipment direct to the consumer, hi this context, online 
merchants and others desire to assist the consumer in making a purchase selection and desire 

y 0 to suggest possible selections for purchase. However, current classification systems and 

%D search and retrieval systems are inadequate for these tasks. 

5 A variety of inadequate classification and search approaches are now used. In one 

:t: approach, a consumer selects a musical composition for listening or for purchase based on 
111 past positive experience with the same artist or with similar music. This approach has a 
#:| 5 significant disadvantage in that it involves guessing because the consumer has no familiarity 
. 7 with the musical composition that is selected. 

In another approach, a merchant classifies musical compositions into broad categories 
|i or genres. The disadvantage of this approach is that typically the genres are too broad. For 
example, a wide variety of qualitatively different albums and songs maybe classified in the 
20 genre of "Popular Music" or "Rock and Roll." 

In still another approach, an online merchant presents a search page to a client 
associated with the consumer. The merchant receives selection criteria fi-om the client for use 
in searching the merchant's catalog or database of available music. Normally the selection 
criteria are limited to song name, album title, or artist name. The merchant searches the 
25 database based on the selection criteria and returns a list of matching results to the client. The 
client selects one item in the list and receives fiirther, detailed information about that item. 
The merchant also creates and returns one or more critics' reviews, customer reviews, or past 
purchase information associated with the item. 

For example, the merchant may present a review by a music critic of a magazine that 
30 critiques the album selected by the client. The merchant may also present informal reviews of 
the album that have been previously entered into the system by other consumers. Further, the 
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merchant may present suggestions of related music based on prior purchases of others. For 
example, in the approach ofAmazon.com, when a client requests detailed information about a 
particular album or song, the system displays information stating, "People who bought this 
album also bought ..." followed by a list of other albums or songs. The list of other albums or 
5 songs is derived from actual purchase experience of the system. This is called "collaborative 
filtering." 

However, this approach has a significant disadvantage, namely that the suggested 
albums or songs are based on extrinsic similarity as indicated by purchase decisions of others, 
rather than based upon objective similarity of intrinsic attributes of a requested album or song 
CI 0 and the suggested albums or songs. A decision by another consumer to purchase two albums 
jJi at the same time does not indicate that the two albums are objectively similar or even that the 
T;. consumer liked both. For example, the consumer might have bought one for the consumer 
and the second for a third party having greatly differing subjective taste than the consumer. 
As a result, some pundits have termed the prior approach as the "greater fools" approach 
■IJ 5 because it relies on the judgment of others. 

Another disadvantage of collaborative filtering is that output data is normally 
fij available only for complete albums and not for individual songs. Thus, a first album that the 
consumer likes may be broadly similar to second album, but the second album may contain 
individual songs that are strikingly dissimilar from the first album, and the consumer has no 
20 way to detect or act on such dissimilarity. 

Still another disadvantage of collaborative filtering is that it requires a large mass of 
historical data in order to provide usefiil search results. The search results indicating what 
others bought are only useful after a large number of transactions, so that meaningful patterns 
and meaningful similarity emerge. Moreover, early transactions tend to over-influence later 
25 buyers, and popular titles tend to self-perpetuate. 

Li a related approach, the merchant may present information describing a song or an 
album that is prepared and distributed by the recording artist, a record label, or other entities 
that are commercially associated with the recording. A disadvantage of this information is 
that it may be biased, it may deliberately mischaracterize the recording in the hope of 
30 increasing its sales, and it is normally based on inconsistent terms and meanings. 
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In still another approach, digital signal processing (DSP) analysis is used to try to 
match characteristics from song to song, but DSP analysis alone has proven to be insufficient 
for classification purposes. While DSP analysis may be effective for some groups or classes 
of songs, it is ineffective for others, and there has so far been no technique for determining 
5 what makes the technique effective for some music and not others. Specifically, such 
acoustical analysis as has been implemented thus far suffers defects because 1) the 
effectiveness of the analysis is being questioned regarding the accuracy of the results, thus 
diminishing the perceived quality by the user and 2) recommendations can only be made if 
the user manually types in a desired artist or song title from that specific website. 

to Accordingly, DSP analysis, by itself, is unreliable and thus insufficient for widespread 
commercial or other use. 

Accordingly, there is a need for an improved method of classifying information that is 

V characterized by the convergence of subjective or perceptual analysis and DSP acoustical 

analysis criteria. This classification process requires extensive DSP processing so that media 

i 5 entity characteristics can be properly classified for processed media entities. With such a 
classification technique, it would be desirable to provide the capability to automatically 

: perform DSP processing of media entities so as to create a persistent data store of processed 
media entities. It would be fiirther desirable to provide a system and methods as a result of 
which participating users receive the benefit of the DSP processed media entities through a 

20 media entity distribution application. It would be still further desirable to aggregate DSP 

processed media entities into a persistent data store so that when new media entities are added 
to a universe of media entities the new media entities are automatically DSP processed and 
stored in the persistent data store that is made available to participating users. 

25 Summary of the Invention: 

In view of the foregoing, the present invention provides a system and methods for 
automatically performing DSP processing on media entities to create a persistent data store 
having DSP processed media entities. In connection with a system that convergently merges 
perceptual and digital signal processing analysis of media entities for purposes of classifying 
30 the media entities, the present invention also provides various means to aggregate a DSP 
processed media entities for use by participating users. • 
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Other features of the present invention are described below. 
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Brief Description of the Drawings: 

The system and methods for the automatic DSP processing of media entities are 
5 further described with reference to the accompanying drawings in which: 

Figure 1 is a block diagram representing an exemplary network environment in which 
the present invention may be implemented; 

Figure 2 is a high level block diagram representing the media content classification 
system utilized to classify media, such as music, in accordance with the present invention; 
1 0 Figure 3 is a block diagram illustrating an exemplary method of the generation of 

general media classification rules from analyzing the convergence of classification in part 
based upon subjective and in part based upon digital signal processing techniques; 

Figure 4 is a block diagram showing the interaction of computing environment 
components when reahzing automatic DSP processing in accordance with the present 
1 5 invention; 

Figure 5 is a flowchart of the processing performed to realize automated DSP 
~ processing in accordance with the present invention; 

Figure 6 is a flowchart of the processing performed to realize data determination of 
the automated DSP processing process in accordance with the present invention; 
20 Figure 7 is a flowchart of the processing performed to perform DSP processing in 

accordance with the present invention; and 

Figure 8 is a flowchart of the processing performed to aggregate DSP processed data 
to create a persistent data store of DSP processed media entities in accordance with the 
present invention. 

25 

Detailed Description of Preferred Embodiments: 

Overview 

The present invention provides a system and method whereby automated DSP 
processing of raw media entities is performed to create a persistent data store having DSP 
30 processed media entities. The present invention leverages the automated DSP processing to 
participating users through the creation of the persistent data store. In operation, a computing 
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environment having one or more computing elements (e.g. a distributed computing 
environment) operates an automated DSP process that coordinates the DSP processing of 
media entities in the computing environment. Raw media entity data is first processed to 
determine which data and/or sub-set of data is to be DSP processed. After the determination 
5 phase, the present invention spawns at least one process to execute in the computing 

environment that will perform DSP processing on the identified data. The processed data is 
then stored in a persistent data store in data sets that are representative of one or more 
characteristics of the original raw media entity data sets. The persistent data store may be 
leveraged to participating users through a computing application that distributes media 
f 0 entities. Further, the automated DSP processing system and methods of the present invention 
maybe incorporated into a music matching and analysis system. An exemplary music 
matching and analysis system is better described by co-pending commonly assigned U.S. 
~ patent application, Patent No. xx/yyy, filed July 6, 2001, entitled "Music Matching Process", 
which is herein incorporated by reference in its entirety. 

45 

Exemplary Computer and Network Environments 

One of ordinary skill in the art can appreciate that a computer 1 10 or other client 
I, device can be deployed as part of a computer network, hi this regard, the present invention 
pertains to any computer system having any number of memory or storage units, and any 

20 number of applications and processes occurring across any number of storage units or 
volumes. The present invention may apply to an environment with server computers and 
client computers deployed in a network environment, having remote or local storage. The 
present invention may also apply to a standalone computing device, having access to 
appropriate classification data. 

25 Figure 1 illustrates an exemplary network environment, with a server in 

communication with client computers via a network, in which the present invention may be 
employed. As shown, a number of servers 10a, 10b, etc., are interconnected via a 
communications network 14, which may be a LAN, WAN, intranet, the Internet, etc., with a 
number of cUent or remote computing devices 1 10a, 1 10b, 1 10c, 1 lOd, 1 lOe, etc., such as a 

30 portable computer, handheld computer, thin client, networked appliance, or other device, such 
as a VCR, TV, and the like in accordance with the present invention. It is thus contemplated 
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that the present invention may apply to any computing device in connection with which it is 
desirable to provide classification services for different types of content such as music, video, 
other audio, etc. In a network environment in which the communications network 14 is the 
Internet, for example, the servers 10 can be Web servers with which the clients 1 10a, 1 10b, 
5 1 10c, 1 lOd, 11 Oe, etc. communicate via any of a number of known protocols such as 
hypertext transfer protocol (HTTP). Communications may be wired or wireless, where 
appropriate. Client devices 110 may or may not communicate via communications network 
14, and may have independent communications associated therewith. For example, in the 
case of a TV or VCR, there may or may not be a networked aspect to the control thereof, 
li 0 Each client computer 1 1 0 and server computer 1 0 may be equipped with various appHcation 
S program modules 1 35 and with connections or access to various types of storage elements or 
objects, across which files may be stored or to which portion(s) of files may be downloaded 
Bi or migrated. Any server 10a, 10b, etc. may be responsible for the maintenance and updating 
3 ' of a database 20 in accordance with the present invention, such as a database 20 for storing 
H 5 classification information, music and/or software incident thereto. Thus, the present invention 
N= can be utilized in a computer network environment having client computers 1 10a, 1 10b, etc. 
S for accessing and interacting with a computer network 14 and server computers 10a, 10b, etc. 
for interacting with client computers 1 10a, 1 10b, etc. and other devices 111 and databases 20. 

20 Classification 

In accordance with one aspect of the present invention, a unique classification is 
implemented which combines human and machine classification techniques in a convergent 
manner, from which a canonical set of rules for classifying music may be developed, and 
from which a database, or other storage element, may be filled with classified songs. With 

25 such techniques and rules, radio stations, studios and/or anyone else with an interest in 

classifying music can classify new music. With such a database, music association may be 
implemented in real time, so that playlists or Msts of related (or unrelated if the case requires) 
media entities may be generated. Playlists may be generated, for example, fi-om a single song 
and/or a user preference profile in accordance with an appropriate analysis and matching 

30 algorithm performed on the data store of the database. Nearest neighbor and/or other 

matching algorithms may be utilized to locate songs that are similar to the single song and/or 
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are suited to the user profile. 

Figure 2 illustrates an exemplary classification technique in accordance with the 
present invention. Media entities, such as songs 210, firom wherever retrieved or found, are 
classified according to human classification techniques at 230 and also classified according to 
5 automated computerized DSP classification techniques at 220. 220 and 230 may be 
performed in either order, as shown by the dashed lines, because it is the marriage or 
convergence of the two analyses that provides a stable set of classified songs at 240. In 
addition, it is a goal of the classification technique to remove the human element completely, 
resulting in the automated system having an accuracy level to that of humans. As discussed 
1 0 above, once such a database of songs is classified according to both human and automated 

techniques, the database becomes a powerful tool for generating songs with a playlist 
= generator 250. A playlist generator 250 may take input(s) regarding song attributes or 
^ qualities, which may be a song or user preferences, and may output a playlist, recommend 
other songs to a user, filter new music, etc. depending upon the goal of using the relational 
.15 information provided by the invention. In the case of a song as an input, first, a DSP analysis 
of the input song is performed to determine the attributes, qualities, likelihood of success, etc. 
of the song. In the case of user preferences as an input, a search may be performed for songs 
that match the user preferences to create a playlist or make recommendations for new music. 
In the case of fihering new music, the rules used to classify the songs in database 240 may be 
20 leveraged to determine the attributes, qualities, genre, likelihood of success, etc. of the new 
music. In effect, the rules can be used as a filter to supplement any other decision making 
processes with respect to the new music. 

Figure 3 illustrates an embodiment of the invention, which generates generalized rules 
for a classification system. A first goal is to train a database with enough songs so that the 
25 human and automated classification processes converge, fi'om which a consistent set of 

classification rules may be adopted, and adjusted to accuracy. First, at 305, a general set of 
classifications are agreed upon in order to proceed consistently i.e., a consistent set of 
terminology is used to classify music in accordance with the present invention. At 310, a first 
level of expert classification is implemented, whereby experts classify a set of training songs 
30 in database 300. This first level of expert is larger in number that a second level of expert, 
termed herein a groover, and in theory has less expertise in classifying music than the second 
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level of expert or groover. The songs in database 300 may originate from anywhere, and are 
intended to represent a broad cross-section of music. At 320, the groovers implement a 
second level of expert (e.g. "Q.A." type) classification. There is a training process in 
accordance with the invention by which groovers learn to consistently classify music, for 
5 example to 92-95% accuracy. The groover scrutiny reevaluates the classification of 310, and 
reclassifies the music at 325 if the groover determines that reassignment should be performed 
before storing the song in human classified training song database 330. 

Before, after or at the same time as the human classification process, the songs from 
database 300 are classified according to digital signal processing (DSP) techniques at 340. 
"^0 Exemplary classifications for songs include, inter alia, tempo, sonic, melodic movement and 
'lii musical consonance characterizations. Classifications for other types of media, such as video 
if; or software are also contemplated. The quantitative machine classifications and qualitative 
Z. human classifications for a given piece of media, such as a song, are then placed into what is 
Ifi referred to herein as a classification chain, which may be any type of machine-learning 
fc;i5 component (e.g. an array or other list of vectors wherein each vector contains the machine and 
,1' human classification attributes assigned to the piece of media). Machine learning 
iM classification module 350 marries the classifications made by humans and the classifications 
y= made by machines, and in particular, creates a rule when a trend meets certain criteria. For 
example, if songs with heavy activity in the frequency spectrum at 3 kHz, as determined by 
20 the DSP processing, are also characterized as 'jazzy' by humans, a rule can be created to this 
effect. The rule would be, for example: songs with heavy activity at 3 kHz are jazzy. Thus, 
when enough data yields a rule, machine learning classification module 350 outputs a rule to 
rule set 360. While this example alone may be an oversimplification, since music patterns are 
considerably more complex, it can be appreciated that certain DSP analyses correlate well to 
25 human analyses. 

However, once a rule is created, it is not considered a generalized rule. The rale is 
then tested against like pieces of media, such as song(s), in the database 370. If the rale 
works for the generalization song(s) 370, the rale is considered generalized. The rale is then 
subjected to groover scrutiny 380 to determine if it is an accurate rule at 385. If the rale is 
30 inaccurate according to groover scratiny, the rale is adjusted. If the rale is considered to be 
accurate, then the rale is kept as a relational rale e.g., that may classify new media. 
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The above-described technique thus maps a pre-defined parameter space to a 
psychoacoustic perceptual space defined by musical experts. This mapping enables content- 
based searching of media, which in part enables the automatic transmission of high affinity 
media content, as described below. 
5 Figure 4 shows the interplay between various components of the exemplary 

computing and network environments described above to realize automated DSP processing 
in accordance with the present invention. As shown, automated DSP processing system 400 
comprises computing environment 405. In the illustrative implementation shown, computing 
environment 405 may be realized as a number of computer servers coupled vis a vis 
C30 communications network 14. Further, computing environment 405 cooperates with 
„£ automated DSP process 420, raw media data store 410, and persistent processed data store 
^i: 415 to realize automated DSP processing. In operation, computing environment executes 
+= automated DSP process 420 on raw media data store 41 0 to identify media data that requires 
ill DSP processing. Once identified, automated DSP process 420 communicates a request 425 
~1 5 over communications network 14 to other cooperating computer servers of computing 

environment 405 to DSP process the identified raw media data. The identified raw media 
|jj data is DSP processed by one or more cooperating servers and returned 430 to the originating 
computer server of computing environment 405. Automated DSP process 420 then 
aggregates the returned data for storage in persistent processed data store 415. In relation to 
20 the rules classification system of Figure 3, persistent data store may serve to provide DSP 
processed media entity data consistent with digital signal processing classification element 
340. 

Automated DSP Processing 

25 The present invention relates generally to automatic DSP processing of media entities 

to generate a persistent data store having DSP processed media entities for use by a music 
matching, analysis, and classification system. Generally, in operation, the present invention 
contemplates three phases, determination of a data set to process, processing on that data set, 
and aggregation of the data set to a useful form. These phases tie together under the 

30 following process, determine a data set to operate on so that for each data file execute DSP 
processing, and store the results in a persistent data store. 
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The present invention employs digital signal processing methods in an arbitrary 
manner to an arbitrary data set, then separately process those results into a useful form. The 
data process is persistent and self maintaining, processing data as it enters the system. As a 
result, the present invention provides a scalable system allowing the easy addition and 
5 removal of processing (e.g. addition or removal of computer servers in the exemplary 
computing environment) for scaling the capacity of the signal processing. The use of a 
persistent data store allows data to be saved for a later date for conversion into alternate 
formats. 

Figure 5 illustrates the processing performed by automated DSP processing system 
OO 400 of Figure 4. As shown processing begins at block 500 where data is identified for DSP 
J processing. This check may be realized by performing a query on a cooperating data store 

(e.g. raw media data store 410 of Figure 4), to identify media entity data in need of DSP 
S processing. Once identified, a DSP process is spawned on an appropriate portion (e.g. one 
:/ ore more cooperating computer servers) of the computing environment at block 510. The 
Ll5 DSP processing is executed at block 520. From there, the DSP processed data is stored in a 
'"===1 persistent data store at block 530. As more than one DSP process can be executed 
111 concurrently in the computing eirvironment, the present invention monitors the DSP 
{T processes to determine those that are running and those that are complete at block 540. From 
the completed DSP processes, the DSP processed media entity data is aggregated at block 550 
20 for storage into a persistent data store. A check is then performed at block 560 to determine if 
there is additional data that requires DSP processing, if there is processing reverts to block 
510 and proceeds there firom. However, if there is no additional data, the present invention 
sleeps for some specified time at block 570 and then reverts to block 500 to determine if there 
is media entity data in need of DSP processing. 
25 Figure 6 is a flowchart showing in more detail the processing performed to identify 

data in need of DSP processing. As shown, processing begins at block 600 where 
communication is established to the data store containing DSP unprocessed media entities. A 
query is then performed at block 610 to determine a set of DSP unprocessed media entity data 
to process. Information about the identified DSP unprocessed media entity data set is then 
30 gathered for automated DSP process at block 620. The communication to the data store is 
terminated at block 630, and the data set identifying information is returned to automated 
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DSP process at block 640. 

Figure 7 is a flowchart of the processing performed to realize DSP operations on 
identified media entity data. The data to be processed is first located at block 700 using the 
data set identifying information generated at block 620 of Figure 6. From there, a data subset 
5 is ascertained for processing at block 705. A process is then spawned to copy the data 

subset(s) into the computing environment portion executing the DSP processing (e.g. copy 
the data set to one or more cooperating and/or available computer servers of computing 
environment 405 by automated DSP process 420) at block 710. A check is then performed at 
block 725 to determine if all of the to-be DSP processed data has been copied. If it has not, 
QO processing proceeds to block 730 where the automated DSP processing sleeps for a pre- 
m determined period of time. After the time has elapsed, processing reverts to block 725 and 
S proceeds there from. However, if at block 725, it is determined that the copy has been 
J- completed, processing proceeds to block 720 where a process is spawned to convert the data 
111 (i.e. convert the data firom a media entity data format to a data format consistent with DSP 
ri5 processing) for continued processing. A check is then performed at block 735 to determine if 

the conversion process is completed. If it has not completed, automated DSP processing 
W sleeps for a pre-determined period of time at block 740. Once the period of time has elapsed, 
y= processing proceeds to block 735 and continues there from. However, if at block 735 it is 
determined that all of the data has been completed, processing proceeds to block 745 where 
20 automated DSP process spawns process to delete the original media entity data (i.e. the 
unconverted media entity data). From there the converted data is separated into data 
segments at block 750. For each segment, a DSP process is spawned at block 755 to process 
the converted data segments in accordance with DSP functions and operations. A check is 
then performed at block 760 to determine if the DSP processing has been completed. If it has 
25 not been completed, the automated DSP process sleeps for a pre-determined period of time at 
block 765. From there, processing reverts to block 760 and continues there firom. However, 
if it is determined at block 760 that DSP processing has completed for a given data segment, 
processing proceeds to block 770 where, the DSP processed data is collected and stored in the 
persistent data store. From there, a process is spawned at block 775 to delete the converted 
30 data converted at block 720. 
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Figure 8 is a flowchart illustrating in more detail the processing performed when 
aggregating DSP processed data for storage in a cooperating persistent data store. As shown, 
processing begins at block 800 where the data is collected for all processed data subsets. 
From there the DSP processed data is aggregated at block 810 into a data set that is 
5 representative of the overall original data. As shown, processing block 810 cooperates with 
weighting/averaging algorithm 815 when aggregating the data. The aggregated data set is then 
stored in persistent data store 820. 

As mentioned above, the media contemplated by the present invention in all of its 
various embodiments is not limited to music or songs, but rather the invention applies to any 
f4 0 media to which a classification technique may be apphed that merges perceptual (human) 

*f analysis with acoustic (DSP) analysis for increased accuracy in classification and matching. 

CI 

p The various techniques described herein may be implemented with hardware or 

% software or, where appropriate, with a combination of both. Thus, the methods and apparatus 
^ of the present invention, or certain aspects or portions thereof, may take the form of program 
1-15 code (i.e., instructions) embodied in tangible media, such as floppy diskettes, CD-ROMs, 

hard drives, or any other machine-readable storage medium, wherein, when the program code 
is loaded into and executed by a machine, such as a computer, the machine becomes an 
O apparatus for practicing the invention, hi the case of program code execution on 

programmable computers, the computer will generally include a processor, a storage medium 
20 readable by the processor (including volatile and non- volatile memory and/or storage 

elements), at least one input device, and at least one output device. One or more programs are 
preferably implemented in a high level procedural or object oriented programming language 
to communicate with a computer system. However, the program(s) can be implemented in 
assembly or machine language, if desired. In any case, the language may be a compiled or 
25 interpreted language, and combined with hardware implementations. 

The methods and apparatus of the present invention may also be embodied in the form 
of program code that is transmitted over some transmission medium, such as over electrical 
wiring or cabling, through fiber optics, or via any other form of transmission, wherein, when 
the program code is received and loaded into and executed by a machine, such as an EPROM, 
30 a gate array, a programmable logic device (PLD), a client computer, a video recorder or the 
like, the machine becomes an apparatus for practicing the invention. When implemented on a 
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general-purpose processor, the program code combines with the processor to provide a unique 
apparatus that operates to perform the indexing functionality of the present invention. For 
example, the storage techniques used in connection with the present invention may invariably 
be a combination of hardware and software. 
5 While the present invention has been described in connection with the preferred 

embodiments of the various figures, it is to be understood that other similar embodiments 
may be used or modifications and additions may be made to the described embodiment for 
performing the same function of the present invention without deviating there from. For 
example, while exemplary embodiments of the invention are described in the context of 
Cl 0 music data, one skilled in the art will recognize that the present invention is not limited to 

music, and that the methods of tailoring media to a user, as described in the present 
t# application may apply to any computing device or environment, such as a gaming console, 
:h handheld computer, portable computer, etc., whether wired or wireless, and may be applied to 
m any number of such computing devices connected via a communications network, and 
'11 5 interacting across the network. Furthermore, it should be emphasized that a variety of 
SI computer platforms, including handheld device operating systems and other application 
3 a specific operating systems are contemplated, especially as the number of wireless networked 
devices continues to proliferate. Therefore, the present invention should not be limited to any 
single embodiment, but rather construed in breadth and scope in accordance with the 
20 appended claims. 



